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FEATURE

By DEEPAK WADHWA

Deepak examines strategies for optimizing SCTP to handle 

increased signaling loads in LTE and 3G networks.

he explosive growth of the Internet and consumer demand for advanced
applications and services over the last decade are fueling the need for more 
bandwidth on today’s wireless networks. The availability of increasingly 
advanced smartphones and handheld devices such as the iPad is growing 
exponentially, resulting in unprecedented demand for mobile high-speed data 
services. Sprint CEO Dan Hesse was recently quoted as saying the company’s 
popular HTC EVO smartphone, “consumes three and a half times the data of 

our regular smartphone customers.” With new, more sophisticated devices arriving almost 
daily, this trend is not going away. Existing 3rd Generation (3G) mobile technology is able 
to cope with this huge increase in demand to some extent but is not suitable to satisfy the 
needs completely.

Enter Long Term Evolution (LTE), a whole new 4th Generation (4G) mobile Radio Access 
Network (RAN) technology promising higher data rates – up to 100 Mbps in the downlink 
and 50 Mbps in the uplink – in its first phase. LTE is poised to reduce data and control 
plane latency with a goal of quenching the insatiable thirst for high-speed mobile data 
access. Additionally, LTE is designed to support interoperability with existing mobile
network technologies such as GSM, GPRS, and UMTS. LTE supports scalable
spectrum usage from 1.25 MHz to 20 MHz, giving mobile operators significant
deployment flexibility and allowing for more rapid rollouts due to spectrum flexibility.
All of these features make LTE a very attractive technology for operators and subscribers. 
As such, more than 75 operators worldwide have committed to LTE rollouts in the next 

two to five years, and early LTE network 
trials are just around the corner in the U.S.

Despite the promise of LTE and its ability 
to address increasing bandwidth demands 
– all is not rosy. The performance require-
ments of LTE technology fuel massive 
signaling requirements as well, imposing 
additional demands on already strained 
networks. As a result, it is becoming more 
important to understand the role of Stream 
Control Transmission Protocol (SCTP) 
and how it can be optimized to support 
increasing signaling loads in today’s 3G 
and emerging LTE networks.

Increasingly complex network 
architectures
A proven and reliable method of
transport, SCTP in its role as the Internet 
Protocol (IP) transport layer for mobile 
data networks is nevertheless placing 
a huge strain on SCTP processing not 
envisioned when the SCTP protocol was 
defined. Advanced devices and appli-
cations are consuming more signaling 
resources and affecting signaling plane 
throughput. Meanwhile, increasing num-
bers of connected devices and base stations 
limit scalability because each connection 
requires significant signaling capacity.

SCTP
beefs up to 

take on heavier 
signaling 
loads in

LTE and

3G Networks
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Prior to discussing the specifics of LTE signaling, let’s first review the fundamental 
architecture (Figure 1).
[Figure 1 | LTE Network Architecture]

As shown in Figure 2, the functions of the various LTE network elements include:

•	 eNodeB: As the base station in the LTE network, the eNodeB performs Radio 

Resources Management functions and IP header compression. It also encrypts       

user data streams, selects an MME, routes user plane data to the Serving Gateway 

(S-GW), and schedules and transmits paging messages. 

•	 Mobility Management Entity (MME): As the primary control plane element in 

the LTE core network, also known as the Evolved Packet Core (EPC), the MME 

provides NAS signaling (Evolved Mobility Management (eMM), Evolved Session 

Management (ESM)) and security, AS security, tracking area list management,     

PDN GW and S-GW selection, handovers (intra- and inter-LTE), authentication,    

and bearer management.

•	 Serving Gateway (S-GW): As the primary data plane element in the EPC, the   

S-GW is the local mobility anchor point for inter-eNodeB handover, downlink   

packet buffering and initiation of network-triggered requests, lawful interception, 

accounting on user and QCI granularity, and Uplink (UL)/Downlink (DL)           

charging per User Equipment (UE).

•	 Packet Data Network Gateway (P-GW): The P-GW acts as the breakout and 

data service gateway in the EPC and allocates UE IP addresses. It also does packet  

filtering and provides PDN connectivity, UL and DL service-level charging,      

gating, and rate enforcement.
[Figure 2 | LTE Control Plane Protocol Stacks]

Figure 1   |   LTE Network Architecture

All signaling between the radio access 

network and the evolved packet core 

uses SCTP as the key protocol. SCTP is 

also used as transport for the Diameter 

protocol in LTE. In the EPC, Diameter 

is important because it is used for commu-

nication between core network elements 

and the Home Subscriber Server (HSS) 

as well as the policy control and manage- 

ment infrastructure. Additionally, in 

3G femtocell (i.e., Home NodeB) deploy-

ments, SCTP is the transport protocol 

between femtocells and femtocell gateways 

and between femtocell gateways and the 

3G core network.

In an effort to deal with the growing 

volume of data on wireless networks, 

small cells, including femtocells and 

picocells, are being deployed as an 

offload mechanism and/or to boost overall 

coverage and capacity while increasing 

the Quality of Experience (QoE) for sub-

scribers. Small cells are being deployed 

today as an overlay in existing 3G networks 

and quickly becoming a critical element of 

the LTE RAN. However, deploying small 

cells requires a tremendous increase in 

SCTP associations – significantly more 

than would typically be required in the 

network. In fact, this overlay approach is 

pushing SCTP to the edge of its desig-

nated purpose. Implementations that are 

adequate to meet these new requirements 

are lacking. Additionally, small cells 

increase the overall signaling load on the 

network due to the signaling required 

to simply manage the small cells as well 

as the additional load that results from 

frequent handovers in these environments. 

In order to support the new network 

requirements, it is estimated that an MME 

or 3G femtocell gateway intended to serve 

small cells must be capable of: 

•	 At least 1,000,000 SCTP packets     

per second

•	 At least 16,000 SCTP associations

•	 A high rate of association establish-

ment and teardown

Limitations of current SCTP 
implementations
Most SCTP implementations in the 

market today are based in the user space 

or kernel space running under some  

flavor of the Linux or Solaris Operating 

System (OS). These implementations 

have been adequate for the traditional use 

of SCTP in SIGTRAN (i.e., SS7 over IP) 

networks for SCTP’s original purpose – 

to carry SS7 signaling traffic over IP 

networks.Figure 2   |   LTE Control Plane Protocol Stacks
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Figure 3   |   Fast Path Architecture

However, in order to scale the performance 
of SCTP to meet new network require-
ments, the SCTP implementation must
be able to take advantage of the new
generation of multicore processors. 
Although a few implementations of SCTP 
are leveraging multicore processors, these 
implementations suffer from inefficien-
cies caused by scheduling overheads, 
locking between threads, and inefficient 
communication between threads running
under traditional OS environments.
Additional buffer copies between SCTP 
and the SCTP application programming 
interfaces impose another penalty.

SCTP optimization in the
fast path
Key features for optimizing packet process-
ing functions include:

• Multiple hardware threads
• Security Acceleration Engine for

IP Security (IPsec)
• Fast Messaging Network for 

communication between threads
• Support for fast path software for 

developing a lightweight operating 
system, NetOS, thereby eliminating 
signaling overheads
 

The fast path architecture splits the imple-
mentations of protocols into two parts. 
In Figure 3, the part shown on the left of 
the diagram implements the control plane 
and management functions of the proto-
col, often referred to as the slow path. In
general, the non-message or packet
processing elements (i.e., management, 
control statistics, exception cases) are 
moved to the slow path. This allows the 
elements in the fast path to operate in a 
“run to completion” mode provisioning 
optimal performance while still meeting 
the overall control plane requirements 
of the protocol. The slow path runs on a 
standard Linux OS and provides well-
defined management and control APIs 
for the application. Through the manage-
ment API, the application can configure 
protocol parameter and resources. It can 
also configure control and protocol layer 
resources, and the application can collect
statistics and status information. At run-
time, the application can initiate protocol 
control operations via the control API. 
The slow path component of the protocol 
implementation in the Linux space is also 
responsible for implementing exception 
scenarios of the protocol. 
[Figure 3 | Fast Path Architecture]

On the right side is the fast path software. 
The fast path of the software executes 
the core functionality of the protocol and 
processes most ingress messages coming 
from peers, in typical scenarios. The fast 

path implementation utilizes the core functions and services provided by a thin executable 
operating environment. Like the slow path elements, the fast path software also provides a 
well-defined API for the data application to process incoming messages.

The fast path runs on the NetOS thin executable to provide the best utilization of com-
pute resources, whereas the control part software can handle control functions and runs 
under Linux. Utilizing shared memory and the NetOS and Linux inter-thread messaging 
framework accomplishes communication between Control (slow path) and Data (fast path) 
parts. The primary goal of the fast path architecture is to divide the functionality required 
between threads that can be pipelined together to achieve the overall objective of the pro-
tocol. The slow path processing functions are responsible for control and management 
requirements of the protocol.

For SCTP the fast path processing is divided into four types of software threads:

• SCTP core thread: Communicating with the control function and distributing the 
control commands to the SCTP processing threads. The command set generally 
includes actions related to associations or endpoint management. This function 
typically utilizes one thread.

• IP and distributor thread: Performing Layer 3 IP/IPsec processing as well as 
determining the SCTP association to which a particular ingress message belongs.

• SCTP fast path thread(s): Implementing the core state machine of SCTP.
• Application thread: Executing SCTP application functions.

SCTP OPTIMIZATION IS DRIVING HIGHER

EFFICIENCIES FOR SIGNALING TRANSFER IN

WIRELESS NETWORKS, BUT THIS OPTIMIZATION MODEL

CAN ALSO BE APPLIED TO OTHER PROTOCOLS

IN THE FAST PATH – ENABLING A FRAMEWORK FOR

BETTER OVERALL EFFICIENCY AND THROUGHPUT AND

DELIVERING A KEY TECHNOLOGICAL ADVANCEMENT IN THE 

TELECOMMUNICATIONS MARKETPLACE. 
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These SCTP software- and hardware-
based optimizations enable network 
equipment providers to allocate a higher 
percentage of system processing capac-
ity to customer traffic instead of signal-
ing overhead, thereby freeing up valuable
payload slots and network capacity to 
address higher volumes of data traffic.

SCTP tames signaling loads
for 3G and LTE
Signaling performance in existing 3G and 
emerging LTE networks is an increas-
ingly important issue in overall network 
performance. The ability to efficiently 
support the migration to small cells 
and a constantly escalating number of
connected devices requires innovative 
hardware and highly optimized software. 
Network equipment providers can no
longer rely on generic implementations
of key protocols to achieve the required 
performance gains. Optimized solutions 
such as Trillium SCTP Fast Path from 
Continuous Computing (Figure 4) will 
become the predominant approach to deal-
ing with key platform performance issues.
[Figure 4 | Performance demands need not result in a “death by 1,000 pizza boxes” scenario.  Highly optimized software can be paired with innovative hardware to support the ever-increasing number of connected devices.] 

Figure 4   |   Performance demands 
need not result in a “death by 1,000 

pizza boxes” scenario. Highly optimized 
software can be paired with innovative 

hardware to support the ever-increasing 
number of connected devices.

SCTP optimization is driving higher

efficiencies for signaling transfer in wire-

less networks, but this optimization model 

can also be applied to other protocols

in the fast path – enabling a framework for 

better overall efficiency and throughput

and delivering a key technological 

advancement in the telecommunications 

marketplace. 

Deepak Wadhwa 

is Chief Architect 

at Continuous 

Computing and 

focuses on the 

company’s Trillium 

protocol software 

product line. Deepak 

has a bachelor’s 

degree in Electronics and Communication 

Engineering from University of Delhi, 

India and more than 15 years of 

experience working in telecom software 

and systems.
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www.ccpu.com
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FEATURE

By DaviD Pursley

hile Superman stepped into a phone booth to become rugged enough to perform heroic 

feats, MicroTCA is stepping outside the “box” where one finds telecom central office 

apps to perform in the rugged embedded market world. But MicroTCA is not stepping 

away from its telecom heritage, which stands it in good stead, as David explains.

are embracing MicroTCA platforms for 
high-bandwidth, network-centric applica-
tions. And rugged commercial embedded 
markets such as transportation, energy, 
and manufacturing seeking high process-
ing capacity, generous communication 
bandwidth, and high availability are also 
looking to MicroTCA.

Committing a design to the MicroTCA 
architecture means evaluating the range 
of MicroTCA options – each more rugged 
and more specialized. By understanding 
these options and their supporting design 
elements, designers have the opportunity 

MicroTCA

phone box –

rugged cape on

Furthering AdvancedTCA design benefits
AdvancedTCA has a well-established niche in meeting stringent design requirements 
found within the telecommunications central office. The AdvancedTCA architecture 
lends itself to meeting requirements for nonstop performance, ultra-high bandwidth, and 
extended, long-term reliability. As a sister platform to AdvancedTCA, MicroTCA has the 
advantage of being able to leverage the AdvancedTCA architecture.

Evolving requirements for modular, rugged COTS platforms are pushing MicroTCA to 
capitalize on the AdvancedTCA platform. High bandwidth and high-end processing, as 
well as power, size, and scalability advantages for space-constrained environments are in 
demand. Designers can’t leave cost-effectiveness off the list, either. 

As a result, designers are finding the range of MicroTCA options offers appealing embedded 
computing solutions for many mission-critical applications. Military electronics systems, 
for example, have many of the same demanding design tenets of telecommunications and 
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to manage performance requirements and challenging physical
environments using a familiar and proven standards-based
infrastructure.

A closer look at MicroTCA
The PICMG consortium created the MicroTCA standard to meet 
the needs of diverse embedded designs while preserving the impor-
tant philosophies of the AdvancedTCA standard, including basic 
interconnect topologies and management structures. 

While the AdvancedTCA standard is optimized for higher capacity 
applications, MicroTCA addresses cost-sensitive and physically
smaller applications with lower capacity and performance
requirements. Configured using a diverse assembly of Advanced 
Mezzanine Cards (AdvancedMCs) MicroTCA can deliver function-
ality for many different applications and bandwidth requirements,
putting flexibility and control in the hands of the designer. AdvancedMCs are used in AdvancedTCA 

as mezzanine cards. However, the 
MTCA.0 Base Specification defines a 
system where AdvancedMCs can be used 
outside an AdvancedTCA carrier. Putting 
AdvancedMC functionality on a common
backplane without a carrier board – 
essentially plugging AdvancedMCs 
into the backplane without modification 
– enables MicroTCA to deliver the per-
formance advantages of AdvancedTCA 
in a smaller, more energy-efficient
platform. Up to 12 AdvancedMCs, 
each offering up to 21 high-speed serial
connections, can reside on the backplane. 
Each AdvancedMC delivers up to 2.5 Gbps
bandwidth. Systems are typically 1U
to 4U in height and 300 mm in depth, 
reducing size and cost, and increasing 
applicability for a wide range of rugged 
applications beyond telecommunica-
tions. Such applications include high-end
military designs sensitive to Size, Weight, 
and Power (SWaP).

MicroTCA boards and systems, such as the 
Kontron OM5030 MicroTCA system, for 
example (Figure 1), are designed to meet 
Network Equipment Building Systems
(NEBS) Level 3, which validates thermal 
margins, fire suppression, emissions, and 
the ability to remain operational during 
a severe earthquake. NEBS-compliant
systems are designed and tested to with-
stand extreme heat, humidity, altitude, 
and up to zone 4 earthquake shock
(7.0 Richter scale and higher) as well 
as several other extreme environmental
conditions. 
[Figure 1 | With room for up to a dozen slots, MicroTCA systems suit high-bandwidth, high-performance applications.]

An extremist – In a good way
While MicroTCA is generally applicable 
for a wide range of applications, it is the 
further ruggedization of the platform that 
holds significant interest for those design-
ing systems for extreme environments. A 
working group of the PICMG standards 
body is driving standardized, rugged 
implementations of MicroTCA, includ-
ing rugged air-cooled and conduction-
cooled derivatives that leverage the 

Figure 1   |   With room for up to a dozen slots, MicroTCA 
systems suit high-bandwidth, high-performance applications.
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ANSI/VITA 47 specification to define 
the environments in which the boards will 
perform. 

Air-cooled rugged MicroTCA – 
MTCA.1
The first ruggedized specification, 
MTCA.1, was ratified in May 2009. 
This specification defines changes to 
the MicroTCA infrastructure, allow-
ing it to meet more severe levels and 
cycles of temperature, shock, vibration, 
and humidity. As a result, it is a highly 
viable design option for transporta-
tion, industrial, medical, and telecom-
munications applications outside of the 
central office controlled environment. 
The enhanced ruggedness of MTCA.1 
also makes it viable for defense and 
aerospace applications operating in a 
cocooned system that is shock-isolated 
from its environment.

Hardened conduction-cooled 
MicroTCA – MTCA.3
Hardened conduction-cooled MicroTCA, 
or MTCA.3, addresses military and 
commercial systems with no airflow 
at all in sealed environments. Likely 
to be ratified by PICMG later this year, 
the MTCA.3 specification defines a 
conduction-cooled interface that allows 
AdvancedMCs to meet the most extreme 
thermal, shock, and vibration profiles 
defined in ANSI/VITA 47. It does this 
by placing the AdvancedMCs inside of 
a metal “clamshell” with wedge locks 
to stiffen the board and also provide a 
conductive path for thermal dissipation 
through the chassis. 

PICMG
Specification 

Name Description

PICMG 3.0
AdvancedTCA Base 
Specification

The PICMG 3.0 “core” specification specifies board, back-
plane, and shelf mechanicals; power distribution; and the 
connectivity required for system management.

AMC.0
AdvancedMC
Mezzanine Module

Defines a mezzanine building block approach for the addi-
tion of crucial functionality to a PICMG 3.0 carrier card avail-
able from a number of third-party suppliers.

MTCA.0 MicroTCA
Defines a system architecture that uses AdvancedMC 
Mezzanine Modules plugged directly into a backplane with-
out modifications.

MTCA.1
Air-Cooled Rugged 
MicroTCA

Defines ruggedized version of MicroTCA for exterior and 
mobile communications applications.

MTCA.3
Hardened 
Conduction-Cooled 
MicroTCA

Defines ruggedized version of MicroTCA for rugged industrial 
and military applications with no airflow over the modules.

MTCA.4 xTCA for Physics
Develops additional features and options for AdvancedTCA 
and MicroTCA for use in particle physics research including 
data collection and accelerator control systems.

These features allow MicroTCA systems to be deployed in sealed systems subject to 
extreme shock, vibration, and temperature. Typical applications include military systems 
hard-mounted to a mobile platform. Telecommunications systems deployed outdoors 
are another good fit.

Evaluate the tough factor
Thoroughly evaluating environmental conditions such as shock and vibration, as well 
as any unique thermal characteristics of the deployment environment, helps system 
architects choose which element of the MicroTCA specification family is most 
applicable to their design. In many instances, a set of classifications may apply. To further 
the decision process, system architects must review and consider the full slate of 
environmental design requirements as well as the full MTCA.x specification.

Each rugged MicroTCA specification (MTCA.1 and MTCA.3) defines multiple 
“Product Classes” corresponding to a certain level of shock, vibration, and temperature 
extremes. It is up to the system designer to determine which MicroTCA specification 
and Product Class would meet the needs of the current program.

To help in this evaluation and selection process, in August 2010 PICMG pub-
lished a “MicroTCA Application Guide” to aid system designers in narrowing 
down which MicroTCA specifications are most applicable to their specific pro-
gram. The full version of this document is freely available on the PICMG website at 
http://www.picmg.org/pdf/MicroTCA_Application_Guide.pdf. An excerpt from this 
guide is shown in Table 1.
[Table 1 |  The range of current MicroTCA-related specifications and their primary definitions.]

While it is beyond the scope and capabilities of this article to walk through the selection 
process in its entirety, following are some general guidelines for system designers 
considering MicroTCA:

•	 Applications that are deployed in controlled environments, such as an office, will 
usually be able to use the MicroTCA base specification, MTCA.0.

•	 Applications that are deployed in stationary or shock-isolated applications, such as 
a factory floor or an isolated rack on a wide-body aircraft, will usually be able to 
use one of the product classes in the Rugged Air-Cooled MicroTCA specification, 
MTCA.1.

•	 More rugged applications including those that must be conduction-cooled, such as 
systems deployed on ground vehicles, will usually be able to use one of the product 
classes in the Hardened Conduction-Cooled MicroTCA specification, MTCA.3.

Table 1   |   The range of current MicroTCA-related specifications and their primary 
definitions.

Thoroughly evaluaTing 

environmenTal condiTions 

such as shock and 

vibraTion, as well 

as any unique Thermal 

characTerisTics of The 

deploymenT environmenT, 

helps sysTem archiTecTs 

choose which elemenT 

of The microTca 

specificaTion family is mosT 

applicable To Their design.



For some designers, it may be more natural to think in terms of how the Eurocard form 
factors, VME and CompactPCI, would be used.

• An application whose ruggedization requirements would allow an air-cooled 
Eurocard will typically map to MTCA.1 or MTCA.0. 

• If the application requirements would dictate ruggedization options typical of 
Eurocards (extended temperature, stiffener, etc.), these would each map to specific 
product classes within MTCA.1. 

• If a non-rugged Eurocard could be used, then MTCA.0 is the most likely target.
• An application requiring conduction-cooled Eurocards will call for Hardened 

Conduction-Cooled MicroTCA, MTCA.3.

MicroTCA in action
A MicroTCA configuration allows up to 12 compute blades on a single backplane. With 
the use of dual- and quad-core processors, one MicroTCA system could have up to
48 cores, for extreme compute power in a small footprint. Communication bandwidth 
capabilities range from 40 Gbps to >1 Tbps, a wide range but realistic because actual 
bandwidth varies with the implementation.

Military designers are making the most of proven AdvancedTCA-based design meth-
ods, developing systems that face many of the same performance demands in grueling
physical and environmental conditions. In fact, the network approach to warfare –
“integrated battlefield management” – presents an atmosphere of high-bandwidth, high-
performance computing that is ideal for powerful and scalable MicroTCA options. 

And while military designers are among the first to employ MicroTCA-based metho-
dologies in rugged environments and mission-critical situations, designers in other
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Trust a world-wide expert 

for your embedded critical 

network application

For more information on our products

and custom design services...

www.interfaceconcept.com

SBCs
Intel® & Freescale® processors

SWITCHES
& IP ROUTERS

More than 3O models... VME, cPCI, VPX

+33 (0)298 577 176

ComEth 4300a

  IC-De6-VMEb
                  amazing processing unit 

 

Two MPC 8640 single or dual core 

One embedded Ethernet Switch

One Open FPGA VIRTEX 5

PMC/XMC, USB, RS232/RS422, IOs

•

•

•

•

ComEth 4340a

        

New               Range

Intel® Core 2 Duo®, MPC8640, Virtex5&6         

OpenVPX 3U Single Board Computers

•

4 front Giga ports (copper or fiber) 

2 front 10 Gigabit Ethernet ports

20 rear Gigabit Ethernet ports 

•

•

•

 10Gigabit

Ethernet Routers

     Picmg2.16 & VPX 

   Keeping SWaP in check

AdvancedMC modules were initially seen in tandem with an 

AdvancedTCA carrier board or within AdvancedMC slots in

a GPP CPU or switch blade. This enabled hot-swap and

redundant system management with an AdvancedTCA

system, or equipped a single AdvancedTCA node or switch 

blade with additional processing functions. In MicroTCA

architectures, AdvancedMCs are used as either single- or

double-wide form factors with full-scale PCI Express, GbE,

10 GbE, or Serial RapidIO connectivity. 

Depending on the application, AdvancedMC modules can be

configured with other processor and storage AdvancedMC

modules for various integrated security services. AdvancedMCs 

may be used with low-cost backplanes and enclosures,

retaining a standard AdvancedMC implementation but reducing 

the cost of the overall infrastructure and keeping Size, Weight, 

and Power (SWaP) in check. The platform footprint is reduced 

and well-suited for rugged applications with a small number

of interconnected AdvancedMCs.
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rigorous applications such as transporta-
tion, smart grid energy systems, chemical
plants or other severe manufacturing
settings are likely to require the same bar 
for rugged performance. 

Medical markets are demonstrating their 
need for high bandwidth and overall
processing power, making MicroTCA 
a leading candidate platform for
certain types of medical applications. 
For example, image processing – empha-
sis on processing – has become a valu-
able diagnostic tool (Figure 2) in the 
analysis of images, treatment planning, 
and related patient information. Pattern
recognition, rendering of organs, and
volumetric analysis of a range of image 
types require heavy-duty processing 
power – further, they are frequently tied 
back to specific patient information in 
medical databases. Familiar medical
procedures such as X-Rays have relied
on digital technologies for some time 
now, and the processing demands are only 
increasing. Live images are coming soon, 
delivered and used in real-time therapy or 
diagnostic applications.
[Figure 2 | Manyt medical procedures already depend on digital technologies, and processing demands are on the rise.]

Designers have plenty of options, how-
ever. MicroTCA’s range of specifications 
and foundation in modular AdvancedMCs
means system architects can tailor niche-
specific performance from enterprise 
to commercial to military applications. 
Small form factor, standards-based
systems – offering NEBS compliance, 
scalability, rugged high performance, and 
bandwidth – deliver significant benefits
in the world of extreme design, and 
MicroTCA’s role here is certain to grow.

Problem solved…

Partner with Schroff …

www.a-tca.com

Schroff’s ATCA and µTCA solutions incorporate your unique design requirements, 

plus optimize system performance. Through our global manufacturing infrastructure,

engineering, technical service and support network, we’ll help you get your product 

to market sooner with a price/performance ratio that 

will accelerate your path to market leadership.

Need to match price and performance
with tight time-to-market deadlines?

© 2010 Pentair Technical Products 

Figure 2   |   Many medical procedures 
already depend on digital technologies, 
and processing demands are on
the rise.
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3M                                                                                                                                             www.3M.com

3M SCI DK 

3M UHM Connector

Advanced Thermal Solutions                                                                                                    www.qats.com

iTHERM-100 Test Station

FCM-100

maxiFLOW Heat Sinks

Advantech eAutomation Group                                                                                   www.advantech.com/ea

APAX Series

Aitech Defense Systems                                                                                                      www.rugged.com 

3U Power Supply

ASIS                                                                                                                                  www.asis-pro.com

ATCA13U-010-4202

Cmpter Electronics                                                                                                              www.cmpter.com

RF Coaxial N Straight Male Clamp

MCX Connector

DIN 7/16 Connectors

Comtel Electronics GmbH                                                                                             www.comtel-online.de

ATCA CO14N

ATCA CO2-3U AC/DC

ATCA CO6-8U Front to Rear Cooling

Intelligent 300 W Thermal Load Board

Cool Innovations                                                                                                    www.coolinnovations.com

Integrated Fansinks

ELMA                                                                                                                                      www.elma.com

AMC Handles

E-Frame Series 

PICMG-based Backplanes

Emerson Network Power Embedded Power                                                           www.powerconversion.com

ATC250

LGA C Series Non-Isolated DC-DC 
Converters

FCI                                                                                                                                 www.fciconnect.com

AirMax VS

HPCE Connector

From top: Advanced 
Thermal Solutions 
iTHERM-100 Test Station; 
Aitech Defense Systems 
3U Power Supply; Comtel 
Electronics Intelligent
300 W Thermal Load Board

Shown here are new 
packaging and power 
solutions for
CompactPCI, AdvancedMC, 
AdvancedTCA, and MicroTCA.

See more products and

the latest news at:

www.advancedtca-systems.com.
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Future Technology Devices International                                                                             www.ftdichip.com

DB9-USB-RS232

Harting                                                                                                                               www.harting.com

Plug Connector for AdvancedMC/
MCH Modules

Hartmann Elektronik                                                                                       www.hartmann-electronic.com

6-slot 4U CompactPCI Backplane

Open Frame Development Chassis

Hybricon                                                                                                                           www.hybricon.com 

RM810

Hypertronics                                                                                                               www.hypertronics.com

cPCI 2mm

LCR Electronics                                                                                                                    www.lcr-inc.com

ATCA Chassis

MicroTCA ATR Chassis

MH&W International                                                                                                          www.mhw-intl.com

TP-S30 Thermal Pads

Molex                                                                                                                                    www.molex.com

SlimStack

Nextreme                                                                                                                         www.nextreme.com

OptoCooler HV14 

NORCO Intelligent Technology                                                                                           www.norco.com.cn

DS-1600 Series

Orion Fans                                                                                                                       www.orionfans.com

OD2510 Series

PDSi                                                                                                                                  www.pinnacle.com

ComputeNode CompactPCI Chassis 
Products

Pelican                                                                                                                                www.pelican.com

33" Classic Racks 

Positronic Industries                                                                                           www.connectpositronic.com

MDX Connector Series

MicroTCA Connector

PCS Screw Terminal

Scorpion Connector

From top: FCI High 
Power Card Edge (HPCE) 
Connector; LCR Electronics 
MicroTCA ATR Chassis; 
Positronic Industries
PCS Screw Terminal

Shown here are new 
packaging and power 
solutions for
CompactPCI, AdvancedMC, 
AdvancedTCA, and MicroTCA.

See more products and

the latest news at:

www.advancedtca-systems.com.



CompactPCI AdvancedTCA & MicroTCA Systems  �   September 2010  �   19www.compactpci-systems.com/packaging

PRODUCT GUIDE

Power and Packaging

B
a

c
k

p
la

n
e

s

C
a

b
in

e
ts

 a
n

d
 a

c
c

e
s

s
o

ri
e

s

C
h

a
s

s
is

, 
s

h
e

lv
e

s
, 

a
n

d
 r

a
c

k
s

C
o

o
li

n
g

 a
n

d
 t

h
e

rm
a

l 
m

a
n

a
g

e
m

e
n

t

C
o

n
n

e
c

to
rs

 a
n

d
 k

e
y

in
g

P
a

c
k

a
g

in
g

 a
n

d
 m

e
c

h
a

n
ic

a
l

P
o

w
e

r 
m

a
n

a
g

e
m

e
n

t 
a

n
d

p
o

w
e

r 
s

u
p

p
li

e
s

Power Sources Unlimited                                                                                                         www.psui.com

NXT-400 Series 

TOP-100 Series

Radiall                                                                                                                                 www.radiall.com

MML Series Connectors

Schlegel Electronic Materials                                                                                       www.schlegelemi.com

DYNASHEAR

Schroff a Brand of Pentair Electronic Packaging                                                                     www.schroff.us

Varistar

SIE Computing Solutions                                                                                                       www.sie-cs.com

SIE ATR Card 

SUYIN                                                                                                                         www.suyin-europe.com

ATCA Power Connectors

Tyco Electronics                                                                                                     www.tycoelectronics.com

0.5mm Free Height Connector

ATCA – Zone 2 Z-Pack HM-Zd

CompactPCI Connectors – Z-Pack 2mm 
HM Connector System

Vertical AMC Connector for MicroTCA

Vector Electronics                                                                                                         www.vectorelect.com

Chassis and Backplane Solutions

Model 445

Series 2345

Series 800

Vector Chassis

VEROTEC Electronics Packaging                                                                                             www.verotec.us

Backplanes

Front Panels

Integrated Systems

Verotec Cases

XTech                                                                                                                        www.xtech-outside.com

CompactPCI, ATCA, and AMC Front 
Panels

From top: Vector 
CompactPCI Packaging 
Solutions; Radiall MML 
Series Connectors; 
XTech Front Panels

Shown here are new 
packaging and power 
solutions for
CompactPCI, AdvancedMC, 
AdvancedTCA, and MicroTCA.

See more products and

the latest news at:

www.advancedtca-systems.com.
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National Semiconductor

LM5119 Controller

A high voltage, dual-channel, dual-phase, synchronous buck controller with emulated current-mode 
(ECM) control • For telecommunication, automotive and industrial control applications that require 
accurate voltage regulation • Enables regulation of single or dual high-current voltages directly from 
inputs as high as 65 V, simplifying high voltage DC-DC conversion and reducing PCB footprint by up
to 50 percent versus alternative solutions requiring two conversion stages • Operating voltage range
of 5.5 V to 65 V and a 0.8 V, 1.5 percent reference enables accurate regulation of load voltages from 
0.8V up to 90 percent of the input voltage • The operating frequency is user-programmable from
50 kHz up to 750 kHz and can be synchronized to an external clock signal. Diode emulation mode 
(DEM) enables discontinuous inductor current operation at light load conditions for improved
effi ciency • This mode allows controlled start-up into a pre-biased load by preventing current
fl ow into the synchronous MOSFET • Expands National’s portfolio of high voltage synchronous
buck controllers to address higher load currents

The LM5119 enables direct regulation of two output voltages from an input, 
eliminating the need for an intermediate bus conversion stage.

www.national.com

Extreme Engineering Solutions

XPedite5530 3U CompactPCI Module

A conduction- or air-cooled 3U CompactPCI single board computer
• Freescale P2020 processor with two 1.2 GHz PowerPC e500 cores • Up to 
4 GB of DDR3-800 ECC SDRAM Up to 16 GB of NAND fl ash and 256 MB of redundant 
NOR fl ash XMC/PrPMC site • Two Gigabit Ethernet ports • Two serial ports • One USB port 
Operating system support Green Hills INTEGRITY Board Support Package (BSP) Wind River VxWorks, 
BSP Linux BSP 

A low-power, high-performance SBC, the XPedite5530 addresses
SWaP-constrained industrial, communication, and military applications.

www.xes-inc.com

TEWS Technologies

3U CompactPCI Serial Communications Controller

An extended temperature and 
high density 3U CompactPCI Serial 
Communications Controller • For 
applications in transportation, 
communications, process control, 
and COTS • Four channels of high-
performance RS232/RS422/RS485 
selectable serial connectivity • 
Serial channels can be individually 
programmed to operate as RS232, 
RS422 or RS485 full/half duplex 
interfaces Programmable termina-
tion for the RS422/RS485 inter-
faces • After power-up all serial I/O 
lines are in a high impedance state 
for critical applications • Physical 
connection is achieved through front panel I/O with four RJ45 Modular Jack connectors • Each RS232 
channel supports RxD, TxD, RTS, CTS, and GND • RS422 and RS485 full duplex supports a four-wire 
interface (RX+, RX-, TX+, TX-) plus ground (GND) • RS485 half duplex supports a two-wire interface 
(DX+, DX-) plus ground (GND) • All channels generate interrupts on CompactPCI interrupt INTA • For 
fast interrupt source detection the UART provides a special Global Interrupt Source Register 

Each serial channel of the CompactPCI module has separate 64-byte
receive and transmit FIFOs to signifi cantly reduce the processing overhead 
required to provide data transactions to the transceivers.

www.tews.com

Emerson Network Power
Embedded Computing

COMX-P4080

The features of the Freescale QorIQ P4080 eight-core 
processor on a ready-to-go pluggable mezzanine module 
• High-performance datapath acceleration and network 
processing in a low-power envelope • Suitable for com-
bined control, datapath, and application layer processing 
• Eight Power Architecture e500mc cores • I/O including 
10G-XAUI, SRIO, GPIO, USB 2.0, PCI Express, Gigabit 
Ethernet • 95 mm x 125 mm • Suitable for enterprise 
and service provider routers, switches, and base station 
controllers, radio network controllers (RNCs), Long-Term 
Evolution (LTE) and general-purpose embedded computing 
systems in the networking, telecom/datacom, wireless 
infrastructure, military and aerospace markets

COMX-P4080 isolates you from the
complexities of high-speed processor
and memory system design, allowing
you to concentrate on a carrier tailored
to application I/O needs.

www. emerson.com/EmbeddedComputing
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GE Intelligent Platforms

ACR301 Rugged 3U CompactPCI Single Board Computer

Based on Intel latest Atom E6xx processor • Aimed at applications requiring the 
use of minimal power and heat • Can operate in harsh environments such as 
those found in military/aerospace • Suits applications such as unmanned 
vehicles, where space, weight, power availability and the ability to
dissipate heat are often highly constrained • Sub-10 watts
• Offered with four alternative versions of the Intel Atom
processor (0.6 GHz, 1.0 GHz, 1.3 GHz, 1.6 GHz) and in
fi ve ruggedization levels • PMC permits confi guration
for specifi c application profi les • Two Gigabit Ethernet 
interfaces, two USB 2.0 ports, two full duplex
asynchronous serial ports, two Gen 2 SATA ports,
keyboard/mouse and DVI • Support for CANbus • 1 GB of
DDR2 SDRAM is soldered to the board for optimum reliability
• Supported operating systems include VxWorks, Linux, and Windows
• Deployed Test Software (BIT and BCS) provided

Users of GE’s CR4 and CR5 single board computers have a technology
insertion opportunity with the ACR301.

www.ge-ip.com

XTech

CompactPCI, ATCA, and AMC Front Panels

Broad range of front panel assemblies and accessories for
CompactPCI, AMC, and AdvancedTCA boards • Easy online
access to technical information; product drawings and 3D models; 
“Quick Quotes” for your project via our convenient online request 
form; fast turnaround for your engineering drawings; and fast
production to your specifi cations within 10 days or less • Supports 
the wide range of handle, gasketing, and hardware options
• A broad, fl exible range of handle, gasketing, and hardware options 
• Online drawings and models to assist and expedite your design 
needs • Support for sheet metal and extruded designs • Global 
resources and life-of-product support for your front panel systems

The XTech XPress program is available to offer
the fastest service from start to fi nish for your
IEEE 1101.10-compliant CompactPCI, VME64X,
and VXS front panels.

www.xtech-outside.com

Schlegel Electronic Materials

DYNASHEAR

Superior features over metal fi ngerstocks and current Fabric-over-Foam gaskets • High level of shielding
effectiveness even when submitted to large compression variations • Excellent compression load/defl ection ratio 
due to a new low memory ultra-soft foam formulation • Highly fl exible 
abrasion resistant conductive fabrics • Gasket profi les are available
in 5 widths and 6 different heights • DYNASHEAR is safe and
easy to incorporate into any existing or new programs • Shielding 
Effectiveness: NiCu-C70: 96 dB (average); 20 MHz/10 GHz per
Mil DTL 83528 C • NiCu-C12: 97,4dB (average); 20 MHz/10 GHz per 
Mil DTL 83528 C • Compression Force: 0.70 lbs/inch at 40 percent 
compression • Flammability: UL94-V0 • Abrasion Resistance:
No change in surface resistivity: 800,000 cycles • Operating
Temperature: -40 °F, +158 °F (-40 °C, +70 °C) in accordance
with ASTM D330 • Compliance: 2002/95/EC (RoHS)
compliant – 2002/96/EC (WEEE) compliant

This EMI shielding gasket family is in full
compliance with PICMG specifi cations for the 
AdvancedTCA and MicroTCA environment.

www.schlegelemi.com

Positronic Industries

MicroTCA Connector

Positronic offers all power input connector variants
for MicroTCA systems • MicroTCA uses specifi c
connector variants for various input voltage levels: 
7W2 variant – 48 V; 9W4 variant – 24 V; 5W5 variant 
– 12 V; 15W4 high density variant – 12 V; Positronic’s 
QB series offers all four Combo D variants included
in the MicroTCA specifi cations and offers a variety
of features • Single or stacked dual port package
• Right angle PCB mount connectors offer standard 
mounting brackets or a unique “low profi le” design 
which reduces the height of connectors off the PCB
• Power contacts have resistance values as low
as 0.00035 ohms • Current ratings as high as
80 amperes, when tested per U.L. 1977, are available 
• For details, see temperature rise curves in product 
literature • This is achieved with the use of high-
conductivity contact materials • Cable connectors are 
available with short hoods with internal cable clamps 
suitable for use in tight spaces • A full range of
contact plating options including military grade • 
Power contacts have high reliability closed entry 
female as standard • Signal contacts are available 
with closed entry contacts options

The developers of the Air-Cooled Rugged 
MicroTCA specifi cation chose rugged 
and reliable combination D-subminiature 
connectors as the power input interface.

www.connectpositronic.com

For more information or to see similar products, search by company name or model number at advancedtca-systems.com.
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Ampro ADLINK Technology, Inc.

Express-CB

A COM Express Type 2 module supporting the 64-bit 
Intel Core i7 / i5 processor with CPU, memory controller, 
and graphics processor on the same chip • Based on 
the latest Mobile Intel QM57 Express chipset • For 
customers who need high-level processing and graphics 
performance in a long product life solution • Integrated 
graphics support includes features such as OpenGL 2.1, 
DirectX10, and Intel Dynamic Video Memory Technology 
(Intel DVMT 5.0) • Graphics outputs include CRT, LVDS, 
and Embedded DisplayPort • Dual stacked SODIMM 
sockets for up to 8 GB DDR3 memory • The Intel Mobile 
QM57 Express chipset integrates CRT and single/dual-channel 18/24-bit LVDS display output
• In addition to the onboard integrated graphics, a multiplexed PCI Express Graphics x16 (PEG x16) 
bus is available for discrete graphics expansion, Embedded DisplayPort, or general purpose x8, x4
or x1 PCI Express connectivity

The Express-CB will be of interest to those with high-performance
processing graphics requirements who want to outsource the custom
core logic of their systems to speed development time. 

www.adlinktech.com/

TYCO Electronics

Vertical AMC Connector for MicroTCA

Pressfi t connector per MicroTCA.0 Specifi cation
• 170 lines • Single overmolded wafer design • Fully 
validated electrical models available

This connector is designed so that custom 
load patterns are easily created.

www.tycoelectronics.com

HARTING

Plug Connector for AdvancedMC/MCH Modules

Replaces the PCB gold pads, 
increasing the contact reliability • 
Fully compatible with AdvancedMC 
card edge connectors and can 
be used in both MicroTCA and 
AdvancedTCA environments
• The new version of the HARTING 
connector provides the required data 
transmission speed of 12.5 Gbps
• The assembly is streamlined as
the connector can now be mounted 
on the main component side using 
an automatic pick and place machine 
and the standard refl ow soldering 
process • For MicroTCA MCH
modules with switched fabric
functionality, HARTING offers the new Piggyback Plug connector for a connection from PCB #3 to
the mating tongue #3 and #4 • Replaces the PCB card edge gold pads • Ensures controlled
quality of both backplane and module side • Accommodates small dimensional tolerances compared 
to PCB card edge • Reduces mating forces of Advanced MC module • Allows use of thicker PCBs 
> 1.76 mm • Compatible with standard refl ow solder process • Offers easy replacement of plug 
connector, not possible with PCB card edge • Provides overall cost savings

The HARTING Plug Connector guarantees a consistent,
defi ned hard gold surface of the contact.

www.harting.com

VEROTEC Electronics Packaging

Integrated Systems

A family of 1U, 2U, 3U, and 6U confi gurable integrated systems, 
based on combinations of standard products • Three enclosure 
styles are available: Eurotec case, Diplomat case, and Verotec
case • Choice of 19-inch rack mounting, desktop or portable
form factors • Subrack available in 84HP (full width) and 42HP 
(half-width) options • Support for CompactPCI, VME64X, and
VPX requirements • Choice of cooling technologies
• User-defi ned PSUs

The VEROTEC Electronics Packaging is designed 
for use in development systems and for production 
runs.

www.verotec.us

Advantech

MIC-5212 SFP+ 10 Gigabit
Ethernet PCI Express AMC

Latest networking technology • Simple 
integration into any PCI Express x4 or 
x8 AdvancedMC slot to allow fast, 
hot-swappable front I/O connectivity 
to 10 GbE networks • The card is a 
low power, dual-port 10 GbE NIC, 
with SFP+ pluggable modules for 
multi-mode and single-mode fi ber 
media • Based on the
Intel 82599ES • High
performance PCIe
throughput at 5 GT/s
per lane with an
outstanding low
power dissipation
of less than 10 W
• Performance is optimized
so that system I/O is not a bottleneck
in high-performance networking applications
• Two fully integrated Gigabit Ethernet Media Access Control (MAC) 
and SFP+ ports • In addition to managing MAC and PHY Ethernet 
layer functions, the controller manages PCI Express packet traffi c 
across its transaction, link, and physical/logical layers • Using
virtualization and acceleration technology, the controller reduces
I/O bottlenecks, boosts throughput, and reduces latency
• Specialized features offl oad tasks from the host including
Layer 2 & 3 security with IPSec and LinkSec; VLAN tagging,
stripping and packet fi ltering; as well as TCP, iSCSI, and FCoE 
offl oad • Based on the latest Intel i82580EB controller, bringing 
advanced performance features to GbE connected applications 

Support for Intel’s latest offl oading and platform 
enhancement features yields maximum network 
throughput while preserving valuable CPU cycles 
for application processing. 

www.advantech.com

NEW PRODUCTS



 If it’s embedded, it’s Kontron.

Kontron gives you a market edge in time, costs and flexibility when you 
design with pre-integrated 10GbE ATCA / MicroTCA “All-IP” Platforms. 

» The carrier commitment to LTE is growing fast; get to market at the right time with ATCA 
   and MicroTCA open communication platforms – ready for your carrier-grade applications

» Shave up to 12 months or more in hardware / OS / HPI development time

» Enjoy long-life product lifecycles and a highly savvy technical team that is bar none in the xTCA ecosystem

» Kontron xTCA. More Choice. More Innovation. More Success

 Call, Email or Visit today. NA +1-888-294-4558

EMEA + 49(0)8165 77 777

CONTACT US

CRITICAL QUESTIONS ... ANSWERED

NA: info@us.kontron.com

EMEA: info@kontron.com

Visit: Kontron.com/OCP
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JOIN US @ 4G WORLD. 

Show Floor Meeting Room #939

» 3G, 4G / LTE EPC Wireless

» IMS, IPTV, Mobile Internet

» HLR/HSS, CSCF, MRF, Media Server

» MME, SGW, SAE, eNodeB, PCRF

» Pre-Tested, Pre-Integrated, NEBS

» IA Xeon MultiCore 10GbE Nodes

» Cavium OCTEON Packet Processors AMCs

» 10GbE Switching + Pr/Storage AMCs

» CG OS, Middleware, HPI, system manager

OM9140
Application ready platform

LTE EPC system designs? «

» How do I speed up my



I/O Solutions for μTCA™/ATCA®

TEWS TECHNOLOGIES LLC: 9190 Double Diamond Parkway, Suite 127·Reno, NV 89521/USA
Phone: +1 (775) 850 5830·Fax: +1 (775) 201 0347·E-mail: usasales@tews.com

TEWS TECHNOLOGIES GmbH: Am Bahnhof 7·25469 Halstenbek/Germany
Phone: +49 (0)4101-4058-0·Fax: +49 (0)4101- 4058 -19·E-mail: info@tews.com

� For proof of concept

� For fast time to market

� For flexible I/O solutions

� Hundreds of I/O solutions 

available off the shelf

General Purpose I/O

� Analog I/O

� Digital I/O

� Serial

� CAN

� Fieldbus

� Motion Control

� Customer Specials
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Mezzanine Carriers

� Single Width Single Slot IndustryPack®

� Double Width Three Slot IndustryPack®

� Double Width Single Slot PMC

High Performance I/O

� 8 Channel High Speed A/D

data acquisition with FPGA

� 4 Channel Synchronous 

Serial Interface

� Virtex™-5 based FPGA solutions

� Customer Specials

Drivers for VxWorks, Linux,

LynxOS, Windows, QNX

w w w . t e w s . c o m


